Introduction
A nonlinear Abel-type equation is obtained in this paper to model creep crack timedependent propagation in the infinite viscoelastic plane. A finite time when the integral equation solution becomes unbounded is obtained analytically as well as the equation parameters when solution blows up for all times. A modification to the Nyström method is introduced to numerically solve the equation and some computational results are presented.
The strength of materials under creep conditions depends not only on the instant value of the load but also on the load duration and generally on the temporal load history. This effect is essential for concrete and some plastics under room temperature, and for structural metals under elevated temperatures. The temporal strength condition under constant uniaxial stress, starting at time t = 0, takes the form
where the dependence of the temporal strength on time has a form shown in Fig. 1 . A popular approximation of the temporal strength σ * (t) is the power-type function, given by σ * (t) = σ 0 t −1/b that we will call (similar to fatigue) the Basquin diagram, where σ 0 and b are constant material parameters, see e.g. [Ra69, PeMa71] .
When the load is not constant but varies with time, different generalizations of relation (1) 
where σ * (t) is the durability under constant loading and β = 0 is another material constant.
Particularly for the Basquin diagram σ * (t) = σ 0 t −1/b , temporal strength condition (2) takes the form
As remarked in [MiNa09, MiNa11], for β = b the above strength condition is equivalent to the Robinson partial life time linear accumulation rule. Further generalizations are needed for the multiaxial loading. One of them, which we will further employ, is substituting the maximal principal stress for σ in (2) and (3).
Let us apply temporal strength condition (3) to predict crack propagation in a viscoelastic isotropic infinite plane loaded at infinity at time t = 0 by a traction q constant in space and time, see Fig. 2 .
Let the crack have a length of 2a(τ). The stress distribution σ 22 (τ; x 1 ) ahead of the crack in an infinite elastic isotropic (or orthotropic) plane has the following form (e.g. [Sa61]), which remains valid also for the viscoelastic material, see [Ra80],
Note that due to the problem symmetry, σ 22 is a principal stress component at x 2 = 0.
Assuming that the durability of the viscoelastic material is described by the durability condition given in (3) with σ = σ 22 (τ, x 1 ), we substitute there stress distribution (4). Replacing the inequality with the equality at the tip of the propagating
